In 1954 Crawford isolated from sewage a previously undescribed pseudomonad which he named Pseudomonas formicans. This organism dissimilated glucose anaerobically in a manner similar to Escherichia coli except that formate was not decomposed to carbon dioxide and hydrogen. In fact, the products of glucose dissimilation were very similar to those obtained from resting cells of E. coli which had been grown in the absence of glucose (Stokes, 1949 ). Crawford's description of this new species, although excellent from a biochemical standpoint, was incomplete with respect to details commonly used in classification. Moreover, there was no indication of the number of strains studied although this information would be desirable in the description of a new species.
Isolates, similar to those described by Crawford, were found in this laboratory during an investigation of the microbiology of soluble oil emulsions. They predominated on nutrient agar plates inoculated with 10-3 to 10-4 ml of used emulsions obtained from Springfield, Illinois. They were not found, however, among over 300 cultures isolated from emulsions originating in England, Canada and other locations in the United States (Pivnick, 1952 and unpublished data).
This report extends the description of P. formicans and characterizes variants of the type species. Also, it calls attention to the presence of hexokinase and aldolase but not that of glucose-6-phosphate dehydrogenase in this species. Studies of this organism's ability to oxidize soluble oil emulsions are reported elsewhere (Sabina and Pivnick, 1956 ).
MATERIALS AND METHODS
The organisms employed in these studies con- Lactose fermentation. Lactose-utilizing mutants were detected in cells which had been grown in nutrient broth for 24 hr, washed 3 times, and resuspended. In order to determine numbers of mutants 1 or 0.1 ml quantities of the washed suspension were spread on the surface of a mineral salts agar (Bushnell and Haas, 1941) The following procedures weere used to obtain a material balance of the fermentation products: the fermented solution was clarified by the method of Somogyi (1930) as modified by Neish (1952) . Residual glucose was determined by the method of Nelson (1944) . Lactic acid was determined by the method of Barker and Summerson (1941) as modified by Neish (1952) . Ethanol was determined by oxidation to acetic acid with acidic potassium dichromate (Neish, 1952) . Acetic and formic acids weere determined by titration of the total steam volatile fraction. The concentration of acetic acid was obtained by subtracting the formic content after determining the latter colorimetrically using an excess of potassium permanganate as the oxidizing agent (Snell and Snell, 1937) . It was established chromatographically by the method of AMiettinen and Virtanen (1951) that formic and acetic acids were the only volatile acids present. Succinic acid was calculated manometrically by the succinoxidalse method described by Umbbreit et al., (1949) .
The methods adopted weere first tested on known solutions of the fermentation products.
Enzyme activities. Hexokinase activity was (letermined using culture 256 and Crawford's strain of P. formicans. The organisms were giown 24 hr' with aeration in nutrient broth (Difco) containing 1 per cent glucose. Cells weie harvested on the centrifuge, washed three times with M/40 tris buffer at pH 7.5 and (onverted to an acetone powder (Umbreit et al., 1949) . The powder was finely ground in a mortar and made into a 2 per cent suspension with Mi/5 tIris buffer at pH 7.5. The assay procedure employed (Crane and Sols, 1953 ) determined the amount of phosphate transferred from adenosine tiiphosphate (Sigma Chemical Co., St. Louis, AMissouri) to glucose by the enzyme hexokinase. Phosphate was determined by the method of Fiske and SubbaRow (1925) .
The effectiveness of the assay proceduie wvas tested by using both purified yeast hexokinase (Sigma Chemical Co.) and an acetone powder of baker's yeast.
Aldolase was determined colorimetrically by the method of Sibley and Lehninger (1949) Mliller and Miller (1948) .
Several attempts w-ere made to demonstrate glucose-6-phosphate dehydrogenase using the method of Kornber g and Horecker (1953) . Strain 256 from soluble oil emulsion, Crawford's strain of P. formicans and, as a positive control, Psezidomonas fluorescens were used. The latter organism has been shown to possess a glucose-6-phosphate dehydrogenase which reduces triphosphopyridine nucleotide (TPN) in the presence of glucose-6-phosphate (Wood and Schweerdt, 1953) . The cultures were giown in the glucosemineral salts medium of Norris and Campbell (1949) with aeration for 24 hr and washed twice on the centrifuge with Mi/40 phosphate buffer at pH 7.0. Cell-free extracts were prepared by soneration at 10 kc for 30 min followed by centrifugation in the cold at 12,000 ipm for 30 min.
The assay mixture contained: 0.2 ml of 0.1 M M1gCl2; 0.3 ml of 0.04 Il glycylglycine buffer at pH 7.5; 1.8 ml of distilled water; 0.1 ml of 1.5 X 10-3 M TPN; 0.1 ml of sonic extract and 0.5 ml of 0.02 >i glucose-6-phosphate. The optical density of the mixture without glucose-6-phosphate was followed for 3 min before adding the substrate and then readings were resumed at half-minute intervals. Controls consisting of the assay mixture without TPN, enzyme or substrate, Or' vaarious mixtures of these components, were also obseirved.
RESULTS
Classification tests. The results of the various cultural and physiological tests were in close agreement with those of Crawford (1954) . Table 1 gives a summary of the results obtained with the usual classification tests and presents a more complete description than that offered by Crawford. Aoreover, it shows variability within the species with respect to fermentatioin of mannose and the production of indole. Crawford has (described this species as producing indole and his strains did when tested in our' laboratory. How- t Results of Crawford, 1954. t Stokes, 1949 . Table 2 shows representative data for the end products resulting from the dissimilation of glucose by P. formicans growing under anaerobic conditions. Apparently the strains isolated from soluble oil emulsions differ quantitatively from those obtained from Crawford although qualitatively, the products of glucose dissimilation are the same. Cultures 251 and 256, from soluble oil emulsions, produced about the same amounts of the end products while the results obtained with Crawford's strain of P. formicans are in fair agreement with those of Crawford (1954) . Table 2 also shows that the carbon, hydrogen and oxygen from glucose are recovered quantitatively in the fermentation products.
Hexokinase activity. Table 3 shows the results of one of several identical determinations of hexokinase activity with acetone powders. Apparently, unlike some other pseudomonads (Gunsalus et al., 1955) , P. formicans possesses an active hexokinase.
Aldolase activity. Table 4 shows the results of aldolase activity in sonic lysates of P. formicans. These values are comparable to the aldolase activity of Clostridium perfringens (Bard and Gunsalus, 1950) and, along with the data shown in table 2, give evidence of glycolysis in the metabolism of P. for?nicans.
Glucose-6-phosphate dehydrogenase. Experiments were carried out to dletermine whether P. formicans was capable of oxidizingf glucose-6-phosphate to gluconic acid-6-phosphate. Pseudomonas fluorescens was used as a positive control (Wood and Schwerdt, 1953) . It appears undesirable, however, to maintain this species in the genus Pseudomonas. Crawford (1954) realized that the genus Pseudomonas was inadequate for this organism because of its fermentative activity. But he could not reconcile the characteristics of P. formicans with the genera Zymomonas or Aeromonas. Communications with the late Dr. R. S. Breed disclosed that P. formicans would appear in the seventh edition of Bergey's Mlanual (Breed et al., 1957) in an appendix to the genus Aeromonas. It is our belief that the genus Aeromonas, which encompasses all of the fermentative pseudomonads except Zymomonas, is at present a necessary expediency. Eventually polar flagellates having a variety of fermentation patterns may be found and then the genus Aeromonas may be reorganized into several genera with benefit to systematic bacteriology.
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SUMMARY
Fourteen cultures of Pseudomonas formicans Crawford have been isolated from soluble oil emulsions and compared with Crawford's isolates from sewage. The organisms from the two sources possessed many stable, well-defined characteristics in common but within the species were variations in indole production, citrate utilization and activity in litmus milk.
P. formicans decomposed glucose anaerobically in a manner similar to Escherichia coli except that formate accumulated. Hexokinase and aldolase have been demonstrated but glucose-6-phosphate dehydrogenase was not observed. It is suggested that for the present the species be considered a member of the genus Aeromnonas.
